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DETAILED ACTION 



Status of Application 

1 . Claims 1-12 are pending and are subject to examination. 

Priority 

2. Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 1 19(a)-(d). The certified copy has been filed in parent Japanese Application No. 
2003-092872, filed on 28 March 2003. 

Information Disclosure Statement 

3. The references disclosed in the information disclosure statement filed on 26 
March 2004 were considered, and a signed copy is enclosed. 

Claim Objections 

4. Claim 5 is objected to under 37 CFR 1 .75(c) as being in improper form because 
a multiple dependent cannot refer to another multiply dependent claim. Multiply 
dependent claim 5 cannot refer to multiply dependent claim 3. See MPEP § 608.01 (n). 

5. Claim 7 is objected to because of the following informalities. Appropriate 
correction is required. In part (a) and part (b) "layered alkaline metal-ruthenate 
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compound" is referred to when previously in the claim "alkali metal" compounds were 
referred to. Correction of "...alkaline metal..." to "... alkali metal..." is suggested. 

Claim Rejections - 35 USC §112 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claims 1-12 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

8. The term "smaller" in claims 1 and 7 — part (a) and 7 part (b) — is a relative term 
which renders the claims indefinite. The term "smaller" is not defined by the claim, the 
specification does not provide a standard for ascertaining the requisite degree, and one 
of ordinary skill in the art would not be reasonably apprised of the scope of the 
invention. The thickness of the nanosheet in each of the claims is rendered indefinite 
because of the use of the term "smaller". All of the dependent claims of claims 1 and 7 
(2-6 and 8-12 respectively) are rejected, as they are rendered indefinite by the use of 
the term "smaller" in parent claims 1 and 7. 

9. Claim 5 is rejected, as one of ordinary skill in the art would not be reasonable 

apprised of the scope of claim 5. The invention is not distinctly pointed out, as it claims 

(i) a colloidal ruthenic acid compound containing the ruthenic acid 
nanosheet in accordance with claim 1 
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and/or 

(ii) the layered ruthenic acid compound in accordance with claim 3 and a 
solvent. 

When using "and" it is unclear if (i) and (ii) are together as a mixture, slurry, in the same 
room, etc. Therefore claim 5 is rendered indefinite. 

Claim Rejections - 35 USC § 102 

10. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

11. Claims 1-6 are rejected under 35 U.S.C. 102(b) as anticipated by Takasu et al, 
see PTO-892. 

Claim 1 is drawn to a ruthenic acid nanosheet having a thickness of less than 1 
nm. Takasu et al (hereafter, Takasu) describes a process for making a layered 
ruthenium oxide compound by melting ruthenium oxide and potassium hydroxide 
at 600°C, see Takasu section 3.5. Although Takasu does not explicitly mention a 
ruthenic acid nanosheet having a thickness of 1 nm or smaller, it necessarily 
flows from the given process and one of ordinary skill in the art would have 
envisaged at the time of the invention that the product of the process of Takasu 
contains a ruthenic acid nanosheet with a thickness of less than 1 nm. 
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In claim 9 (referring to claim 7 part (a)) applicant describes an identical process 
to that of Takasu in which an alkali metal hydroxide and ruthenium oxide are 
melted at 500°C - 700°C to form a ruthenic acid nanosheet with a thickness of 
less than 1 nm. Hereafter, this process as described in claim 7 part (a) and 
further limited in claim 9 will be referred to as the "nanosheet forming process." 
Takasu admits that the compound formed in the process described in Takasu 
has a layered structure that has not yet been well characterized, see section 3.5 
of Takasu. However, a product of the nanosheet forming process is 
characterized on page 20-21 in the instant application and is found to have 
ruthenium oxide nanosheet(s) with a thickness of less than 1 nm, see page 21 
lines 14-16 and claim 9. Since the process of Takasu is identical to the 
nanosheet forming process of instant application, one of ordinary skill in the art at 
the time of the invention would have envisaged that Takasu necessarily produces 
a product containing ruthenic acid nanosheets with a thickness of less than 1 nm. 

Claim 2 is drawn to the ruthenic acid nanosheet in accordance with claim 1 
represented by the formula [Ru02+o.5x] x ~. Takasu describes the product of the 
nanosheet forming process having a formula of K x RuO y which is the same 
formula as [Ru0 2 +o.5x] x ~ in an alternative representation, see Takasu section 3.5. 
Also, since the process of Takasu is identical to that of the nanosheet forming 
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process of the instant application, one of ordinary skill in the art would have 
envisaged at the time of the invention that the nanosheets formed in Takasu 
would necessarily have the same chemical formula. 

Claim 3 is drawn to a layered ruthenic acid compound comprising a layered 
structure of the ruthenic acid nanosheets in accordance with claim 1 or 2. Takasu 
describes forming the compound K x RuO y with a layered structure that one of 
ordinary skill in the art would have envisaged at the time of the invention to 
contain ruthenic acid nanosheets as described above, see Takasu section 3.5, 
first paragraph, lines 2-5. 



Claim 4 is drawn to the layered ruthenic acid compound in accordance with claim 
3 having an X-ray diffraction peak intensity at a (00L) plane (L = 1 to n when 0 < 
0(CuKa) < 90° , n is determined depending on a basal interplanar spacing and 5 
< n < 35). The instant application characterizes the product of the nanosheet . 
forming process and finds an X-ray diffraction peak intensity at a (00L) plane (L = 
1 to 6 when 0 < 0(CuKa) < 90°, see figure 3. Since the process 'of Takasu is 
identical to that of the nanosheet forming process of the instant application, one 
of ordinary skill in the art would have envisaged at the time of the invention that 
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the product formed in Takasu would necessarily have the same X-ray diffraction 
pattern. 



Claim 5 is drawn to a colloidal ruthenic acid compound containing the ruthenic 
acid nanosheet in accordance with claim 1 and/or the layered ruthenic acid 
compound in accordance with claim 3 and a solvent. Takasu describes a process 
of adding the K x RuO y described above (a layered ruthenic acid compound) to an 
aqueous solution of HCI (a solvent), see Takasu section 3.5. 

Claim 6 is drawn to an electrochemical device having an electrode comprising 
the ruthenic acid nanosheet in accordance with claim 1 . Takasu teaches making 
an electrode from H x RuO y , (a compound containing the ruthenic acid nanosheets 
as described above) by coating the compound on a titanium sheet with a PTFE 
dispersion, thereby forming an electrochemical device having an electrode, see 
Takasu section 3.5. 

Therefore claims 1-6 are rejected as being anticipated by Takasu et aL 
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Allowable Subject Matter 

1 2. Claims 7-1 2 would be allowable if rewritten or amended to overcome the 

i. 

rejection(s) under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action. 

1 3. The following is a statement of reasons for the indication of allowable subject 
matter: This application sets forth a novel process for the production of a ruthenic acid 
nanosheet. Claim 7 teaches a process involving steps of: 

(a) mixing ruthenium oxide and an alkali metal compound and sintering or 
melting 

(b) treating the product of part (a) with an acidic solution 

(c) reacting the product of part (b) with alklammonium or alkylamine (an 
intercalation compound) 

(d) mixing the product of part (c) with a solvent to obtain a colloid. 

Prior art (Takasu, see PTO-892) describes a process of combining 
ruthenium oxide and potassium hydroxide (an alkali metal compound) and treating the 
product with an acidic solution (steps (a) and (b) above), but fails to teach parts (c) and 
(d). No prior art on record was found to indicate obviousness or lack of novelty. Claims 
8-12 further limit this process and are thus are also novel. 

Conclusion 

In sum, claims 1-12 are rejected and no claim is allowed. 
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Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anthony J. Zimmer whose telephone number is 571- 
270-3591. The examiner can normally be reached on Monday - Friday 7:30 AM - 5:00 



If attempts to reach the examiner by telephone are unsuccessful, the examiner's - 
supervisor, Vickie Kim can be reached on 571-272-0579. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 



For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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